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B ornmue or SoJibuiHHCTBa coeflHHeHHii 
9,10-aHTpaxHHOHa, apoxsnstiomux ceda kbk ManoaK- 

TRBHbie KCTOHU, npOHSBOflHWC l-rHflpOKCH-9,10-aH- 

TpaxHHOHOB, B KOTopux Kap6oHHJibHaji rpyima 
HKTHBHpoBaHa B pesynbTaTC oGpasoBaHHH BFcyrpH- 
MoneKyjwpHoii BOflopoAHOii cb»3h (BBC), jierKO pe- 
arHpyioT c aMMHaKOM no nepH-Kap6oHHJibHoii rpyn- 
ne. Tax, cynb^KxaioTbi l-nwpoKCH-P.lO-aHTpaxH- 
hohob (T) pearapyioT c boahum aMMnaicoM yiKC npH 

10 - 20°C C 06pa30BaKKeM COOTBeTCTByIOI^HX 

9-aMHHO-l,10-aHTpaxHHOHOB (II) [1, 2]: 

NHjO 



TOHOAOHOpHOCTb aMHHorpynnbi 3HaHHTejibH0 yBe- 
jiHHeHa BCJieACTBHe auiuiHpoBaHHx ee mou^hoh 
3.;ieKTpoHoaia(enTOpHOH TOJiyojicyjib4)OHHJibHoii 
(TosiuibHofi) rpyimofi, Jienco pearapyeT c o6pa30- 

BaHHCM 4,9- AHaMHHO- 1 , 1 0-aHTpaXHHOH- 1 -T03H.rta- 
MHHO-3-Cy«b(|)OKHC;iOTbI (V). 

flOKasaxejibCTBOM 3aMemeHHH KapSoHiinbHoro 
aroMa KHCJiopOAa cnyiKHT nerKHit rHApojiHS oSpasy- 
lomerocH coeAHHeHHa V pasSaBjieHHWMH 

MHHepaJIbHblMH KHCJIOraMH AO HCXOAHOH cyjibtjjo- 
KHCJIOTbl rV [3J. 



o6:>-^ - ow-^^ ai6-'« ^^^-^ ^ ^^y^^-^ ^ ^^^-^ 



(D (ID (in) 

R = H,C0CH3,C0Ph. 
B 3TOH1 CBJI3H npeAcraBJUuiocb uejiecoo6pa3HUM 
HccjieAOBaxb CBoflCTBa cyflwJxjKHcnoT l-aMHHO-9,10- 

aHTpaXHHOHOB, npM BSaHMOAeiiCTBHH KOTOpUX C aM- 
MHaKOM raxxe bosmoxho nojiy^eHHe npoAyKTOB 
HyKJieo(J)ioibHoro iipHcoeAHHeHHK no nepH-Kap6o- 
HKJibHOd rpynne. 06pa30BaHHe npH stom neoSbiKHO- 
ro AJW coeAHHeHHH aHxpaxHHOHOBoro paAa aMHHo- 

HMHHHOrO (})parMeHTa HeCOMHCHHO AOJISCHO OTpa- 
SHTbCH Ha CBOHCTBaX HOBblX XpOMOC^OpHblX CHCTeM. 

OAHaxo HaMH o6HapyxceHO, hto cy;ib(j|}OKHCJiOTbi 
1-aMHRo-, 1-ai^eTHjiaMHHo- h l-6eH3OHJiaMHHo-9,10- 
aHTpaxHHOHOB (m) He pearnpyioT c boahum aMMHa- 
KOM no nepH-pacnojio]KeHHofi icapSoHHJibHoii rpyn- 
ne Aaxe npH AJiHrejibHOM HarpeBanHH b sanajniHbix 
aMnyjiax, xotji b hhx rawKe HMeeTCx BBC, cnocoS- 
Haji Bbi3BaTb AononHHTejibHyio nonapHsauHio 
Kap6oHHnbHofi ipynnw. HHeprHocxb yxasaKHbix co- 
eAHHeHKH m B peaKUHH c aMMnaKOM oGycJiOBJiena, 

BCpOHTHO, HH3KOii npOTOHOAOHOpkOH CnOCOSHOCTbK) 

aMHHO-, ai^enuiaMKHO- h 6eH30H;iaMHHorpynn, koto- 

poft JIBHO HeAOCraTOHHO AIM aKTHBa^HH KapSOHHJia. 
B TO 3Ke BpeMH l-aMHKO-4-TO3HJiaMHHO-9,10-aK- 

TpaxHHOH-2-cynb«})OKHCjioTa (IV), b KOTopoii npo- 



HayHHo-uccAedoeameAbCKuu mcmumym 
opzoHUHecKux noAynpodytcmoe u KpacumeAeu, MocKea 
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R = H,S03H. 

nojiyMCHHOe coeAHHCHHe HMecT 6oJiee r;iy6oKyio 
OKpacKy no qjasHeHHro c hcxoahoh cyjib4)OKHCJio- 

TOftlV. 
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B OTJIHHHe OT 60JIbUIHHCTBa COenHHeHHH 

9,10-ainpaxHHOHa, npoaajiKJoiuHx ce6s xax Majioax- 

THBKUe KeTOHU, npOHSBOAHUe l-niflpOKCH-9,10-aH- 

TpaxHHOHOB, B KOTopux KapdoHHJibHax rpyima 
aKTHEHpoaaHa b pesyjibxaxe o6pa30BaHHH BHyrpn- 
MOJieicyjixpHOH BOAopoAHod CBH3H (BBC), jierKo pe- 
anipyioT c aMMHaxOM no nepH-Kap6oHHnbHOii rpyn- 
ne.TaK,cyjii>4>OKHCJioTi>i l-rHApoKCH-9,10-aHTpaxH- 
HOHOB (I) peanipyiOT c boahum aMMHaxoM yxe npu 
10 - 20°C c o6pa30BaHHeM cooxBeTcxByiomHX 
9-aMHHO-l,10-aHTpaxHHOHOB (II) [1, 2]: 



TOHOAOHopHOCTb aMHHorpynnbi SHanHTeJibHO yse- 
jiHHeHa BCJieACTBHe aqHJiHpoBaHHH ee moii;hoh 
3jieKTpoHoaKi^enTopHoft TOJiyojicy;ib(|)OHiuibHOH 
(TOSHJibHoft) rpynnoii, Jienco pearapyeT c o6pa30- 
BameM 4,9-AHaMHHO- 1 , 10-aHTpaxHHOH- 1 -rosHjia- 

MHHO-3-CyjIb(t)0KHCJlOTbI (V). 

^OKa3aT&nbCTBOM saMea^eHHfl Kap6oHHjibHoro 
aroMa KHOiopoAa cjiy3KHT JiencHft rHApojiH3 o6pa3y- 
lomerocH coeAHHCHHa V pasSaBJiCHHtiMH 

MlIHepaJIbHblMH KHCJIOTaMH AO HCXOAHOfi CyjIb(J)0- 
KHCJIOTbl IV [3]. 



(JO m m 

R = H,C0CH3,CX)Ph. 
B 3T0ft CBii3H npeAcraBJiwiocb uejiecoo6pa3HbiM 
HcaieAOBaxb csodcTBa cyjib^taicjiOT l-aMHHo-9,10- 

aHrpaXHHOHOB, npH BSaHMOAedCTBHH KOTOpblX c aM- 

MHaKOM Taioce bosmoxcho nojiyneHHe iip>OAyKTOB 
HyKneo<|)H;ibHoro npHcoeAHHeHHH no nepH-Kap6o- 
HHJibHod rpynne. 06pa30BaHHe npH stom Heo6biHHO- 
ro jjflu coeAHHeiiai anrpaxHUOHOBoro psiAa aMHHO- 
HMHHHoro (}>parMeHTa necoMHCHHo aojixho orpa- 

3HTbCSI Ha CBO^CTEaX HOBblX XpOMO^OpHblX CHCTeM. 

OAHaKO HaMH oSHapyxceHO, hto cynb(|}OKHc;ioTbi 
1-aMHHO-, l-ai^eTajiaMHHO- h l-6eH3OiiJiaMHHO-9,10- 
aHTpaxHHOHOB (m) He pearKpyioT c soAHbiM aMMHa- 
KOM no nepH-pacnojiO)KeHHoft Kap6oHHJibHod rpyn- 
ne Aaxe npH AnHrejibHOM HarpeBaHHH b sanannibix 
annyjiax, xora b rhx raxxe HMee-rcx BBC, cnocoG- 
Han BbiSBaxb AonojiHHrejibHyio no;iHpH3ai^HK> 
Kap6oHHni>Hod rpymibi. HHepTHOcrb j/xasaKHbix co- 
eAHHeHHft m B peaioqiH c aMMHaxoM odyoiOBjicHa, 

SepOHTHO, HH3K0ft iqX)TOHOAOHOpHOH CnOC06HOCTbIO 

aMHHO-, ai;eTHJiaMHHO- h 6eH30HJiaMHHorpynn, koto- 
poft HBHo HeAocraTOHHO pflsi axTHBai^iH Kap6oHHna. 

B to Xe BpeMR l-aMHHO-4-TO3HJiaMHHO-9,I0-aH- 

TpaxHHOH-2-cyjib(l>OKHCJiOTa (IV), B xoTopoH npo- 
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R = H,S03H. 



HayHHO-uccAedoeameAbCKuH uHcmumym 
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nonyneHHoe coeAHHenHe HMeex 6o;iee r;iy6oxyio 
oxpacxy no q>aBHeHHio c hcxoahoh cyxib^JOXHcno- 
TOH IV. 
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XAHHPrBOHHHp. 



ex 10-' 




Phc 1. 3AeKTpOHHue cnetcrpfj nor;ioa<eHH8 4,9-AHaMHHO-l,10-aHTpaxRHOH'l-TO3RJiHMHHo-3-qrjib4x)KHcnoTbi (V): 1 - a 
3TaHCMie. 2 - B cMecH 3TaR<ui-AHOKcaH 1 : 1 , i - B CMCCH 3TaHo;i-ABOKcaH 1 : 3, - B AHOKcaHe; 4,9~AHaMHH(v 1 , 10-aHTpaxHHOH- 
1 -ToaiuiHMHHa (Vn): 5 - b 3TaHone, d - b cmcch 3TaHO}i~6eH30Ji 1 : 9, 7 - b cmcch 3TaHon-6eH3on 1 : 49, S - b 6eH3o;ie. 



3;ieKTpoHHue cneicipbi pacTBopoB b aone, 
SMCO H araHone hmciot b bhahmoA o&nacTH nojio- 
cy c TpeMfl MaKCHMyMaMH norjiou^eHiM. HpH 3tom 
Heo6xonHMO OTMeTHTb, HTO xapaKTCp cneKTpOB no- 
rjiomeHHH MCHaeTCJi b saBHCHMOcni or nojiapHOcro 
pacTBopHTeneft. Tax, HHreHCHBHOCTb nojioc norao- 
iiteHiM B o6jiacTH 636, 590 h 554 hm npH nepexone ot 
araHOjia k AHOKcany pesxo naAaer, h nOHSJixe-rcn 
Hosan nonoca c MaKCHMyMOM norjiou^eHHM b o6;iac- 

TH 530 hm; npH 3T0M CeMCHCTBO KpHBUX npH pasHbix 

cooTHoiueHHflx 3TaHo;ia h AHOKcaHa HMcer H3o6ec- 

TH^ieCKHe TOHKH, HTO CBHfleTeJIbCTByeT O HaJIinHH 

rayroMepHoro paBHOBecmi Mc:Kjiy npoHSBo^HbiMH 
1,10- (V) H 9,10-aHTpaxHHOHOB (VI), o6ycjioBJieHRO- 
ro MHrpauHeS npoTona Mexcny nepH-pacnojioxeu- 
HbiMH aroMaMH aaora (pHC. 1). 

AHajiorHHHa)! xapTHHa (pnc. 1) Ha6nioAaeTCH h 
B cjiysae Aecyjib4>HpoBaHHbix npoH3BOflHwx VII h 



VIII, KOTopbie Moryr 6biTb hctko noJiyHeHbi npn o6- 
paSoTKe rayroMepoB V h VI ahthohhtom HaTpmi b 
BOAHO-aMMHaHHoii q^ene, npineM ajraMinmpoBaHHe 
cyjib(})orpyniii>i npHBOAHT k npeHMyn^ecTBeHHOuy 
o6pa3oBaHHK) TayroMCpa Vn. 

IloffBHXCHOCTb npOTOHa B 4,9-flHaMHHO- 1 , 1 0-ampa- 

XHH0H-l-T03HJIHMHHaX SIBJISeTCSI npUHHHOH HC TOJIb- 

KO xayroMepHH, ho h wpyroft KHxepecHOH ocoSchho- 

CTH HCOieAyCMblX COeAHHeHHH. 

Bbijio oSHapy^eHo, mto npH ^oSaBneKHH b bo^- 
Hbid pacTBOp cyjib(|>OKHcnoTbi V Mennoro Kynopoca 
npH KOMHaiHoK TeMneparype HaHHaaer BbinaAaxb 
KpacHo-KopHHHeBbiH oca^oK, KOTOpbiii no saHHblM 
ajieMCHTHoro anajiHsa coflep)KHT aa o«Hy MOJieKyjiy 
npoHSBOAHoro aHTpaxHHOHa oahh aroM mcah. flo- 
Tep« pacTBopHMOCTH oGycjiOBJieHa, sepojiTHo, 
nojiHMepHbiM xapaKTcpoM oSpasyiomeroca kom- 
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luiCKca IX, a raicxe ynacTHeM b KOMruieKcooSpaao- 
saHHH cyjii>(})orpynnbi. 

Ha yMacTHC b KOMiuieKcoo6pa30BaHHH cyjib^o- 
rpyimu yxasuBaeT xaxxe pasJiHMHaii CKopocrt 06- 

pa30BaHHH Me^HUX KOMIUieKCOB npH neHCTBHH 

cojiefi MCAH Ha cyjii>(|x>KHc;ioTy V h flecyjiwJJHpoBan- 
Hoe npoH3BonHoe Vn. C noMOiia>K> a-nempoHHOH 
cneKTpocKonHH ycraHOBjieHO, hto b cjiyMae cyjiwjxj- 
KHOioTbi V ofipaaoBairae KOMiuieKca a ^MCO sa- 
KaHHHBaeTCfl npaicrHHecKH 3a 1 h, xorna icaK b 

CJiyHae 4,9-flHaMHHO-l,10-aHTpaXHHOH-l-TO3IUIHMH- 

Ha (Vn) naxe Mepes 20 m b pacTBope npHcyrcxByeT, 
Hapflffy c KONOuieKcoM, HcxoAHoe coeffHHemie. Oipo- 
eHHe o6pa3yioiiieroc3[ npH 3tom KOMiuieKca Moxcer 
6MTb npcAcraBJieHO, BepoHXHO, crpyKTypoii X. 

noAo6He dJieKTpoHHbix cneicrpoB KOMiuieKCOB 
DC H X CO cneKxpoM HCxoAHoro l-aMHHo-4-T03HJia- 
MHHO-9,10-aHTpaxKHOHa (rV) CBHfleTejibCTByeT o 
9,10-aHTpaxHHOHnHOM pacnpeflejieHHH cBfl3eji e no- 
jiyqeHHUx coeAHHeHHHX. 

Cjieflyer oTMenm., mto Me^HMe KOMiuiCKCbi IX h 
X AOBOJibHo ycTOHHHBbi B HHcpTHOH q>eAe H ncrKo 
rHApojiH3yioTC)i npH HarpeBaHHH b paaSaBJienHbix 

KHCJIOraX C 06pa30BaHHeM COOTBCTCTByiOmHX 
l-aMHHO-4-TO3HJiaMHHO-9,10-aHTpaXHHOHOB, 

IlpH J^eiiCTBHH flHTHOHHTa HaxpHJI B BO^HO-aMMH* 

aHHo£l cpcpfi Ha KOMiuieKc IX nponcxoAHT necyjib4>H- 
pOBaHHe c o6pa30BaHHeM 4,9-flHaMHHO-l,10-aHTpa- 

XHH0H-l-T03HJIHMHHa (VII). 

HeoxHnaHHafl peaK^Hfl m6nioji,aeTCn npn Harpe- 
BaHHH MCAHblX KOMnjieKCOB IX H X B SHHOJIKpHblX 

anpoTOHHbix pacTBopHTejwx, KOTopaa conpoBOxna- 
eTc« HSMeneHHeM OKpacxH or MajiHHOBoft flo 
scejiTOH. CTOJib pesKoe HSMeneHne aJiexTpOHHux 
cneKTpoB norjiomeHHH cBHseTeJibcrayeT o pa^H- 
KajibHoil nepecrpoHxe ajicKxpoHHOH crpyKTypw 
HcxoAHbix coeAHHeHHH, nanpHM ep o BHyrpHMOJiexy- 

JIHpHOft AHKJIH3ai^HH. 

06pa3yiou\Heca nepBOHanajibHO xejixbie npo- 
AyKTU npH pacTBopeHHH hx b KOHAenrpHpOBaHHOH 
cepHofi KHCJiore rjiaAKO npeBpau^aioTCH b ApyrHe 
xeiiTbie Beu^ecTBa. jijusi OAHoro h3 hrx, noJiyneHHO- 
ro H3 KOMiuieKca X, ynajiocb BbipacniTb MOHOKpnc- 
ranji, pcHrreHOCTpyKTypHbift ananHS Koroporo 
no3BOJiHJi ycraHOBHTb crpyicrypy cHHTe3HpoBaHHO- 
ro coeAHHeHHfl (pHC. 2), npeAcrasjijuoiitero co6oh 
5-aMHHO-2H-aHTpa[l,9-C(fl nHpa30JiOH-6 (5-aMHHO- 
nnpasojioaHTpoH) (501, R = H). 

CxeMa npespaii^eHHit Moxcer 6biTb npcAcraBJieHa 
cjieAyK)U(HM o6pa30M: npH HarpeBaHHH MeAHbix 

KOMHJieKCOB B 6HnOJIHpHbIX paCTBOpHTejIHX npoHC- 

xoAHT BHyrpHMOJieicynflpHaJi UHKJiHsauHii - oKHCjie- 
HHe c o6pa30BaHHeM cbx3h N-N, rAe ponb oxHCJiHre- 
jifl BbmojiHxeT KaTuoH MeAH. OCpasyioupecs 
TOSHJibHue npoH3BOAHbie XI noA AeficTBHeM cepnoH 

KHCJIOTbl rHApOJIH3yiOTCH AO COOTBeTCTOyroiUHX 

aMHHonHpa30JioaHTpOHOB (XH). 

TaKHM o6pa30M, snepBbie nna coeAHHeHnA pjiAa 
1-aMHHoaHTpaxHHOHa oGaapyxeHa cnocofiHOcrb 




Prc. 2. ^JiHHU CBxaefi b MOJieicyne 5-aMBHonHpa3o;ioaH- 
TpoHa (Xn, R = H). 



1 -aMHHO-4-TO3HJiaMHHO-9, 1 0-BHTpaXKHOH-l-Cynbt})©- 

KHCJiOTbi pearnpOBaTb c aMMHaxoM no xap6oHHJib- 
Hofl rpynne c oSpasoBanHeM 4,9-AHaMpHO-l,10-aH- 

TpaXHHOH-l-T03HJIHMHHO-3-Cynb<|)OKHCJirOTbI, HaXO- 

AHiAeKCH B pacTBopax B TayroMepnoM paBHOsecHH c 

1 0-HMHHo4>OpMOH. 

HaflA^H opHrHHajibHbift cnoco6 oCpasoBaHHH hh- 
pa30JibHoro uHKJia, OTJiHHaioiiptdcfl or HSBecTHux 
TCM, HTO vfiKJimanfisi nponcxoAHT c oCpasosanHeM 
CB»3H asoT-asoT. 

SKCnEPHMEHTAJILHAH HACTb 
3jieKTpOHHbie cneicrpbi oorjioiueHHfl sanHCUBa- 
jiH Ha cneKTpo4K)TOMeTpe "Spekord M40". TCX- 
KOHTpo^ib ocyiitecTBji>uiH Ha nnaCTHHKax Silufol. 
TcMneparypy luiaBJieHHs onpeAejisjiH na npndope 
"Boetius". 

PeHTreHOcxpyKxypHbift anajins. Hccjie- 
AoaaHHe nposoAHJiocb na MexbipexxpyxHOM aaroMa- 
imecKOM AH(j)paKTOMeTpe CAD-4, Mo^o-Hanyne- 

HHe, rpa(|)HTOBbld MOHOXpOMaTOp, Oi>;;CKaHHpOBaHHe. 

MoHOKpHCTajuiu S-a m h h o-2H-a h t p a[l,9-cd]- 
6-nHpa3o;iOHa (XU, R = H) nojiyneHU h3 pac- 
luiaBa. IlapaMeTpw ajieMenrapHoft mepx: a = 
= 4.915(2) k,b= 14.258(1) A, c = 14.964(1)1. a, y = 
= 90°, P = 91.0(2)°, oe-bCM HiefiKH 1048.5 A?. Up. rp. 
Pljn, HHCJio Mo;icKyji na mc&Ky 4. fljis pemeHHs 
MoneicynapHoft cxpyKxypbi HSMCpeHbi HHTencHBHOc- 
TH 590 HenyjieBux orpaxceHHfl npH SHaHeHHxx yrm 
9 or 0° AO 22°. yxoiHeHHe crpyicrypbi npOBOAwiH 
MeroAOM HaHMeHborax KBaAparoB b nojiHOMarpHH- 
HOM BapHanre: ReBOAOpOAHux aroMOB b aHH30Tpon- 

HOM npH6AHXeHHH H BOAOpOAHblX B HSOTpOHHOM. 

OKOHHarenbHbift {|)aKTop pacxoAHMOcni R = 0.052. 
Mojiexyna njiocKaii. OdHapyxceHbi MeaKMo;ieKyji)ip- 
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HMC KOHTaKTw: 0,...HN3 1.89 A, yroji 0,...HN3-N3 
159°, N2. . .HN, 2. 15 A, yron N,-HN, . . .Nj 1 63°. 

OrpyicTypa pemeHa npuMUMH MeTOflaMH, peann- 
30BaHHbiNfH B nporpaMMc MULTAN. jiflvmu CBJiaeil 
npHBeAeHbi hh pHC. 2. 

4,9-flHaMHHO-l,10-aHTpaXHHOH - 1-TO- 

3H;iHMHHO-3-cyjib$OKHCJiOTa (V). nojiyna- 
K>T npH ndkcmm Ha 1 r cyjib4>OKHCJioTbi IV 30 mji 
25%-Horo BonHoro pacTBOpa aMMHaxa b reneHHe 24 h 
no nojiHoro npeBpanieHiM b coeflHHeHHe V, Koropoe 
BbiflenffiOT H3 pacTBOpa NaQ hjib HacbiiuenHbiM 

BOnHUM pkCTBOpOM 6HKap60HaTa aMMOHHil C BblXO- 

jjflM 50%. 3AeKTpoHHud cneirrp (axaHOJi), X^, hm 
(e^: 554 iw. (6500). 586(7900). 635(7900). S-6eH- 
3HJiTHypoHHeBaa coJib, T. im. 229 - 231°C (pasji.). 

HaftfleHO,%:N 10.12; S 14.68 
Jiflsi C29H27N5O6S3 BfcWHCJieHo, %: N 10.98; S 15.08. 

MeAHbifiKOMnjieKc4,9-nHaMHHO- 1,1 0-an- 

TpaXHHOH-l-T03HJIHMHHO-3-CyJIb(i)0- 

K H c .1 o T bi (IX). B 210 Mn 25%-Horo BOflHoro pac- 
TBOpa aMMHaxa pasMeiiiHBaioT npn 20 - 25°C 7.0 r 
(0.015 MOJib) cynb4>OKHCJioTbi rv, sarpy^KaioT 3.85 r 
(0.015 MOJib) MenHoro Kynopoca h sbinepxHsaioT b 
TCHeHHC 60 - 62 H. OSpasyioiUHHCJi ocaflOK or^mh- 
rpoBbiaaioT, npoMbiBaior Bonofi h cymar. BbixoA 7.7 r 
(92%). 3jieKTpoHHbiH aiemp (cMecb 3TaHOJi-BOAa 
1 : 1), X^. KM (£^: (pH 6 - 7) 510(5100); (pH 4) 549 
iui.(4200), 5^5(5000), 632(4800); (pH 8) 515(4700). 

HaftflCHO, %: N 9.56; S 10.98; Cu 11.98 
Ajih C2iH,5N306S2Cu • NH3 • H2O BMHHCJieHO, %: N 9.84; 
> S 11.26; Cu 11.17 

4,9-HHaMHHO- 1,1 O-aHXpaXHHOH- 1 -TO- 
SH JI H M H H (Vn). CMecb 1 r (0.002 mojil) cyjiwj)0- 
KHCJiOTbi rv H 30 MJI 25%-Horo BOAHoro aMMHaKa ne- 
peMeiuHBaiOT 24 h npH 20 - 25°C, saTCM sarpy^aioT 

0.9 r (0.(X)5 MOJIb) AHTHOHHTa HaTpiW H OCraBJIHlOT 

eu;e na cyrKH. 06pa3yK>u^o^CH ocanoK OT4)HabTpo- 
BbisaioT, npoMbiBaioT boaoh h cyuiaT. nojiynaiOT 
0.55 r (66%) coeAHHeHHH VH; t. oji. 254 - 255'*C 
(pa3Ji.) (aTHJiauexaT). 3jieKTpOHHbni cnexTp (3Ta- 
HOJi), X^, HM (e^: 540 iui.(6000), 576(11 400), 
621(14 600). 

IIpH neHCTBHH AHTHOHHTa HaTpHfl Ha MCAHblH 

KOMiuieKC IX B BOAHO-aMMHaHHOH cpe^e TaK^e npo- 
HCXORHT Aecyjib(|>iipoBaHHe c o6pa30BaHHeM cocah- 
HeHHfl VH: 

5-AMHHo-2-T03HJiaHTpa[l,9-cf/]-6-nH- 
pa30JioH-4-cyjib(|)OKHC.noTa (XI, R = SO3H). 



a)CMecb 3.25 r MCAHoro KOManeKca IX h 30 mji 
flMCO HarpesaKyr npH 50 - 60°C b TeneHHe 3 m npn 
pasMeniHBaHHH, oxjia^KAaioT, BbuiHBaKn- na 40 mjt 

20%-HOfi COTMHOd KHCJIOTU, OCdAOK OT(|)HJIbTpOBbI- 

BaK)T H cyuiaT. IlojiyMaioT 2.68 r (100%) coeAHHCHHJi 
XI (R = SO3H). 3neKTpoKHbid cncKTp (jtMCO), 
X^,HM (e^: 348(7300). 361 nji.(6100). 446 
nji.(1 1400), 462(13200). 

6) CMecb 0.2 r (0.4 MMOJib) coeAHHeHHfl V, 2.5 mji 
flMCO H 0.12 r (0.5 MMOJib) MCAHoro Kynopoca na- 
rpesaioT b TcieHHC 3 h npH 1(X)°C. BbiACJiHiOT npo- 
AyKT XI (R = SO3H, KaK B n. a). 

5-AMHHO-2H-aHTpa[ l,9-cf/]-6-nHpa- 
3o;iOH-4-cyjib^oKHCJiOTa (Xn, R = SO3H). 
Fhapojihs T03Hjn>Holi rpyimw coeAHHeHHH XI npo- 
BOAHT o6uwbiM 06pa30M B KOHi;eHTpHpOBaHHO& 

cepHoft KHcaiore. BbixoA 85%. 3jieKTpoHHbiit 
cneKxp (AMCO), X^, hm (e^: 352 nji.(7200), 
365(8600). 440(1 1800), 462(14200). 

HaftACHO, %: N 1 1.65; S 9.06 
fljia C,4H9N3S04 • 2H2O BMTOCJieHO, %: N 1 1.96; S 9.13 

5-AMHH0-2-T03HJiaHTpa[l,9-crf]-6- 
nHpasojioH (XI, R = H). nojiynaioT h3 coeAirae- 
hhh vn no MCTOAHKe, npHBCAeHHOH js,jui XI (R = 
= SO3H) (CM. n, 6)). BbixoA coeAHHCHiw XI (R = H) 
cocraBJiaeT 80%. 

5-AMHHO-2H-aHTpa[l,9-ct/]-6-nHpa- 
3 o ji o H (Xn, R = H). ITocJie rHApoJiH3a TOSHJibHOii 
rpyinibi coeAHHeHHa XI (R = H) peaKi^HOHnyio CMecb 
BbijiHBaK>T Ha JiCA H sKCTparapyioT l-6yTaHo;iOM. 
Ilooie ynapHBaHHfl pacTBopnTejui sbiAejicHHoe co- 
eAHHCHHe xn (R = H) OHHmaiOT xpoMaTorpa(})Hpo- 
saHHeM Ha kojiohkc c ciuiHKarejieM, sjnoHpya 
npHMecH xjiopo<|>opMOM, a ocHosHoe Bemecrao ane- 
TOHOM. BbixoA 78%; t.hji. 330 - 33rC (l-SyraHOJi). 
3jieKTp0HHbifl cncKTp (flMCO), A^^, km (e^: 
348 nji.(7800), 361(9300), 439(1 1800), 460(13600). 

ABTopbi SjiaroAapaT B.A Ta^&euKo h C.B. MeA- 
BeACBa 3a BbinojiHeioie peHTreHOcrpyKTypHoro 
anajiHsa. 
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